Crystal structure of the flagellar cap protein FliD from Bdellovibrio bacteriovorus.
Bdellovibrio bacteriovorus is a predator bacterial species of the Deltaproteobacteria class that requires flagellum-mediated motility to initiate the parasitization of other gram-negative bacteria. The flagellum is capped by FliD, which polymerizes flagellin into a flagellar filament. FliD has been reported to function as a species-specific oligomer, such as a tetramer, a pentamer, or a hexamer, in members of the Gammaproteobacteria class. However, the oligomeric state and structural features of FliD from bacterial species outside the Gammaproteobacteria class are unknown. Based on structural and biochemical analyses, we report here that B. bacteriovorus FliD (bbFliD) forms a tetramer. bbFliD tetramerizes in a circular head-to-tail arrangement by inserting the D2 domain of one subunit into the concave surface of the second subunit generated between the D2 and D3 domains as observed in Serratia marcescens FliD. However, bbFliD adopts a more compact and flat oligomeric structure, which exhibits a more extended tetramerization interface flanked by two additional surfaces due to different intersubunit and interdomain organizations as well as an elongated loop. In conclusion, FliD from B. bacteriovorus, which belongs to the Deltaproteobacteria class, also produces a tetramer similar to FliD from Gammaproteobacterial species but adopts a unique species-specific oligomeric structure.